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Julia Child had a problem.  Lack of governmental data standards hampered her work on her 
1961 bestseller Mastering the Art of French Cooking.  Names for fish varied between British & 
American English and French.  Even Latin names differed.  French and US governments were 
working on these problems themselves.  The data was in silos.



1970s 1980s 1990s

$ cat foo.txt 
| grep blah | 
sort

A neat little 
package Client-Server The Early Web

Silos
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Julia had her problem because her data was separated into silos.  The history of computing is 
littered with silos.



Email Databases Proprietary
containers

Silos

Monday, March 12, 12

We make new silos every day.  There are lots of ways to make silos.



Web
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System
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The Web is very different.  Documents and processes can link to each other: Facebook, 
twitter, Wordpress, Drupal, even Salesforce and Google Docs can break out of their silos via 
hyperlinks.



The Web of Documents
• A global network of linked documents

• A place where anyone can say 
anything about anything

• A vast collection of human-readable 
knowledge (and opinion)

• Documents are linked, but links are not 
qualified
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Data Inflation

Megabyte (MB) = 220

Gigabyte (GB) = 230

Terabyte (TB) = 240 1,000GB 

Petabyte (PB) = 250 1,000TB

Exabyte (EB) = 260  or 1,000PB

Zettabyte (ZB) = 270 or 1,000EB

Yottabyte (YB) = 280 or1,000ZB
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“We are beginning to routinely deal with vast quantities of data and only through a metadata 
management strategy can we tackle the quantity of data to look for the nuggets for gold.”
Credit: The Economist, Monstrous Amounts of Data, Feb 27th, 2010 Special Report on Managing Information.
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Our data is still in the dinosaur age.  Traditional data is hierarchical, tabular with external 
schemas, and so are the systems that support them.
Photo credit: David Wood, 2009



Web

Universal Client

Universal Connection

Universal 
Database

Logic and 
interlinking

Ubiquitous,
reusable applications

URL 
Curation/

Proxy/Cache

of Data
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By using the Web to interlink structured data, we can remove data silos like we removed file 
and process silos.  We can make the Web into a database - a very large, distributed database 
- which will be as different from the RDBMS as early software is from the Web.



The Web of Data
• A global network of linked statements

• A place where anyone can say 
anything about anything

• A vast collection of machine-readable 
knowledge (and opinion)

• Statements are linked, and links are 
qualified
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What does Linked Data look like?  This Web page describes the Apollo 11 CSM.



http://nssdc.gsfc.nasa.gov/
nmc/spacecraftDisplay.do?

id=1969-059A

NASA - NSSDC - Spacecraft - Detailstitle

23 November 2009
published

Apollo 11 Command and 
Service Module

about

Web Page
a Spacecrafta

Apollo 11 Command and Service Module
name

16 July 1969
launched

15702
size

28801.0
mass
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A Linked Data description simply lists all the resources and connects them with arrows 
representing properties (or predicates).  URIs are assigned to anything that is not a literal 
(content shown in ovals, and the predicates).
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Spacecraft Name Mass Launched Launch Site

1969-018A Apollo 9 26801.0 1969-03-03 1

1969-030A Mariner 7 411.8 1969-03-27 1

1969-043A Apollo 10 28834.0 1969-05-18 1

1969-059A Apollo 11 Command and Service Module (CSM) 28801.0 1969-07-16 1

1969-059C Apollo 11 Lunar Module / EASEP 15065.0 1969-07-16 1

1969-099A Apollo 12 Command and Service Module (CSM) 28790.0 1969-11-14 1

1970-029C Apollo 13 Lunar Module/ALSEP 15196.0 1970-04-11 1

1970-029A Apollo 13 Command and Service Module (CSM) 28945.0 1970-04-11 1
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This could be represented this way in an RDBMS.



Spacecraft Name Mass Launched Launch Site

1969-018A Apollo 9 26801.0 1969-03-03 1

1969-030A Mariner 7 411.8 1969-03-27 1

1969-043A Apollo 10 28834.0 1969-05-18 1

1969-059A Apollo 11 Command and Service Module (CSM) 28801.0 1969-07-16 1

1969-059C Apollo 11 Lunar Module / EASEP 15065.0 1969-07-16 1

1969-099A Apollo 12 Command and Service Module (CSM) 28790.0 1969-11-14 1

1970-029C Apollo 13 Lunar Module/ALSEP 15196.0 1970-04-11 1

1970-029A Apollo 13 Command and Service Module (CSM) 28945.0 1970-04-11 1

ID Name

1 Cape Canaveral, United States

2 Tyuratam (Baikonur Cosmodrome), U.S.S.R

3 Xichang Space Launch Center
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... but you would need another table for the launch sites.

http://www.chinadaily.com.cn/en/doc/2003-10/15/content_272334.htm
http://www.chinadaily.com.cn/en/doc/2003-10/15/content_272334.htm
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Service Module

Spacecraft
a
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With Linked Data, we just add another relationship.
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Apollo 11 Command and 
Service Module Cape Canaveral Cape Canaveral,

United States 
namelaunchsite

Subject Predicate Object

Statement or Triple

Statement or Triple

Subject Predicate Object
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In this way, we create a (potentially large and maybe distributed!) graph out of “triples”, or 
RDF statements.
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Mallard Web page, BBC
Data comes from DBpedia, WWF and other Linked Data sites.  BBC curates data on the Web to ensure data quality.  
This is a fundamentally new business model for corporate data (and an indication of how far the EU/UK are in front of 
the US in this nascent market).
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Each HTML page is paired with a machine-readable data representation.



We’ve Seen This Before
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Like HTML and RDF, credit cards have a human-readable side and a machine-readable side.
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Linked Data may be rapidly repurposed, displayed in different ways for a variety of uses.
Challenge: What can you do by combining data?
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Some Linked Data is public.  The Linked Open Data project consists of free and open data on 
the Web that has been interlinked together.  Volunteers interlinked data that was already 
freely available.
May 2007
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October 2007
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February 2008
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March 2009
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September 2010
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September 2011:  295 datasets that meet the LOD Cloud criteria, consisting of over 31 billion 
RDF triples and are interlinked by around 504 million links.
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Why Open Government Data? Because everyone wants to be someone’s hero.  Politicians, civil 
servants, military officers, Facebook users, Twitter users...  Opening our data allows others to 
use it - and give us credit.



Official Government Data in 2012
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Open government data sites in 2011:  30 countriess (15%).
Source: http://www.data.gov/opendatasites
However, there are a variety of formats, little in the way of standards adoption.



...Adding in Third-Party Publishers
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Add in LOGD published to CKAN.net, meeting LOD standards for license, size, interlinking, 
regardless of publisher:  28 countries (12%, some overlaps).  The total becomes 48 
countries (24%)
Note that EU publishes for Europe; UK publishes most.
Source: http://thedatahub.org/dataset



Largest Publisher of Government LOD
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Most government LOD published to CKAN.net: UK
Source: http://thedatahub.org/dataset
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Will Linked Data cross Geoffrey Moore’s chasm?  Some say that the Semantic Web will never 
happen, that relational databases are too entrenched, that no large organizations will ever 
invest in such an unproven technology.



YouTube HDTV
watch videos watch Better 

videos

Publish videos

Share videos

Rate videos

Discuss videos
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Steven Johnson’s excellent book “Where Good Ideas Come From” uses this example in the 
first chapter to encourage readers to think about why some technologies go viral and others 
don’t.  YouTube was an overnight success in two years, compared to the twenty it tool HDTV 
to take hold, in spite of significant governmental backing.



Linked Data RDBMS

Use data Use data

Publish data

Share data

Rate data

Discuss data
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There is a reason that the Linked Open Data project has grown rapidly in four years, from a 
small volunteer effort to being used in production by governments and large companies.
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Some large commercial and government organizations would beg to differ...plus many more 
universities, small and medium sized companies and Open Source projects.
Many of these are careful, slow-moving entities who simply needed to find real solutions to 
real problems.



http://linkeddatabook.com/editions/1.0/
http://3roundstones.com/linking-enterprise-data/

Further Reading

http://www.linkeddatadeveloper.com/
http://3roundstones.com/linking-government-data/
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Share Alike. If you alter, transform, or build upon this work, you may 
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This presentation is licensed under a Creative Commons BY-SA license, allowing you to share 
and remix its contents as long as you give us attribution and share alike.


